The effect of mill closure on flocculating capability of different retention aid chemicals in alkaline papermaking of PCC (precipitated calcium carbonate) filled wood-containing grade furnish and wood free grade furnish was investigated. Flocculation was determined by measuring the changes of viscosity resistance exerted on the rotor of the Floccky Tester. Kraft lignin or sodium sulfate was added to the pulp suspension to simulate the mill closure, and the conductivity and cationic demand were measured.
Neither increases of conductivity by adding sodium sulfate, nor cationic demand by adding kraft lignin to the pulp suspension had any effects on its flocculation capability.
Concerning ionic retention aid systems such as single PAM (polyacrylamide) system, poly-DAD-MAC (diaryldimethyl ammonium chloride) /PAM system and PAM/bentonite system, an increase of conductivity had little effect on flocculation in the wood-containing grade furnish. In the wood-free grade furnish, a slight increase of conductivity significantly decreased flocculation. It is speculated that double layer compression, which increases flocculation, and polymer chain coil-up, which decreases flocculation, work in the wood-containing grade furnish because the furnish contains much anionic colloid substances and fines. In the wood-free grade furnish, where the system is originally clean and contains little anionic colloid substances and fines, the first mechanism of double layer compression, which increases flocculation, is relatively small and the second mechanism of polymer chain coil-up, which decreases flocculation, is dominant. An increase of cationic demand decreased flocculation both in the wood-containing and in the wood-free grade furnish. It is because cationic retention aids form complexes with anionic wood polymers, leading to a retention decrease.
The relationship between the first pass retention and chemical cost of various retention aid systems was found to be linear. It suggests that the choice of a suitable retention aid system should depend on the requirements of papermaking operation, the mill closure and the paper qualities. Namely when the low first pass retention is adequate, we should select a single retention aid system, because it is the most economical. When the higher first pass retention is needed, the microparticle system and the micropolymer system are recommended. Although expensive, PEO/PF system is a good choice when the highest first pass retention is required and the mill closure proceeds. Table 2 Effect of molecular weight, addition level and rotation speed on flocculation and deflocculation Table 3 Summary of single polymer retention aid system Table 4 Aggregation mechanisms by the addition of coagulants Table 5 The effects of mill closure on flocculation of ionic retention aids Tappi Journal, vol.78, no.3, p. 85 (1995) 12) Miyanishi T. : "Effects of zeta potential on flocculation measurement in microparticle systems", Tappi Journal, vol. 78, no. 11, p.135 (1995) 13 Tappi Journal, vol. 84, no.3 (2001) 
